Operator Overloading

Question 1:

Create a class student with private members Mathmarks and Physicsmarks and public members print (),operator+, operator-, operator>, operator++, operator—and operator=. A teacher of two students wants to output the difference of their grades, the sum of their grades, she also wants to compare their grades and increase their Mathmarks by 1% and decrease their Physicsmarks by 1%. Also the teacher wants to make the grades of a third student equal to the grades of the first student.

Use the example below as a reference.

Example 1

#include<iostream>

using namespace std;

class location{


public:



location(int=0,int=0);



void print();



location operator+(location op2);



location operator-(location op2);



location operator++();



location operator=(location op2);


private:



int longitude;



int latitude; };

location::location(int lg, int lt)



{longitude = lg;



latitude = lt;}

void location::print (){


cout << longitude << "\t";


cout << latitude << "\n";

}

location location::operator+(location op2){


location temp;


temp.longitude = op2.longitude + longitude;


temp.latitude = op2.latitude + latitude;


return temp;}

location location::operator-(location op2){


location temp;


temp.longitude = op2.longitude - longitude;


temp.latitude = op2.latitude - latitude;


return temp;}

location location::operator++(){


location temp;


temp.longitude= longitude+1;


temp.latitude=latitude+1;


return temp;

}

location location::operator =(location op2) {


location temp;


latitude=op2.latitude;


longitude=op2.longitude;


temp.latitude=latitude;


temp.longitude=longitude;


return temp;

}

int main(){


location ob1(10, 20), ob2(5, 30), ob3;


ob1.print();


ob2.print();


ob3= ob1 + ob2;


ob3.print();


ob3= ob1 - ob2;


ob3.print();


ob3=ob1++;


ob3.print();


ob3=ob2=ob1;


ob3.print();


return 0;}

Example 2 (another way of solving the volume problem)
#include <iostream>

 using namespace std;

 class  Box {

public: 

     Box(int=0, int=0,int=0);                         // constructor 

     void  volume();          


 Box operator>(Box c2);


 void print ();

private: 

       double length;      // 0 - 23 

       double width;    // 0 - 59 

       double height;    // 0 - 59 

   };

 Box::Box(int l, int w, int h) {


 length=l;


 width=w;


 height=h;}

 void  Box::volume() {


 double volume=0;


 cout<<"The volume of the box is: ";


 volume=length*width*height;


 cout<<volume<<endl; 

 }

 Box Box::operator>(Box c2) {


 Box temp;


 if (c2.height*c2.width*c2.length>height*width*length){



 temp.height=c2.height;



 temp.length=c2.length;



 temp.width=c2.width;}


 else {



 temp.height=height;



 temp.length=length;



 temp.width=width;}


 return temp;

 }

 void Box::print () {


 cout<<length<<" ";


 cout<<width<<" ";


 cout<<height<<" ";

 }

 int main (){


Box c1 (10,5,9), c2 (20,6,7),c3 ; // create counter object 


c1.volume ();


c2.volume ();


cout<<"The biggest box has the dimensions: ";


c3=c1>c2;


c3.print ();


cout<<endl;


return 0;}

Overloading non member functions

Question 1:

Let’s solve a similar problem to the one above using friend operators.

Create a class student with private members Mathmarks and Physicsmarks and public members print (),operator+, operator-, operator++ and operator—. A teacher of two students wants to output the difference of their grades, the sum of their grades, she also wants to increase their Mathmarks by 1% and decrease their Physicsmarks by 1%. 

Use the example below as a reference.

Example 1:
#include <iostream>

using namespace std;

class location{


public:



location(int=0,int=0);



void print();



friend location operator+(location op1,location op2);



friend location operator-( location op1,location op2);



friend location operator++(location op);



friend location operator--(location op);


private:



int longitude;



int latitude; 

};

location::location(int lg, int lt)



{longitude = lg;



latitude = lt;}

void location::print (){


cout << longitude << "\t";


cout << latitude << "\n";}

location operator+(location op1, location op2){


location temp;

temp.longitude = op1.longitude + op2.longitude;


temp.latitude = op1.latitude + op2.latitude;


return temp;}

location operator-( location op1, location op2){


location temp;


temp.longitude = op1.longitude - op2.longitude;


temp.latitude = op1.latitude - op2.latitude;


return temp;}

location operator++(location op){


location temp;


temp.longitude = op.longitude + 1;


temp.latitude = op.latitude + 1;


return temp;}

location operator--(location op){


location temp;


temp.longitude = op.longitude - 1;


temp.latitude =op.latitude - 1;


return temp;}

int main(){


location ob1(10, 20), ob2(5, 30), ob3;


ob1.print();


ob2.print();


ob3= ob1 + ob2;


ob3.print();


ob3= ob1 - ob2;


ob3.print();


ob3= ob2++;


ob3.print();


ob3= ob1--;


ob3.print();


return 0;

}
Question 2:
Enter the soccer team rank and total number of games won by Manchester United. Use as reference the example provided below.
 Example2:
#include <iostream>
#include <iomanip>
using namespace std;

class Human {


friend ostream &operator<<( ostream&, Human & );


 friend istream &operator>>( istream&, Human & );

public:


Human ();

private: 


int weight;


int height;

};

Human::Human(){


weight=0;


height=0;

}

ostream &operator<<( ostream &mycout, Human&  a){



mycout<<a.weight<<endl;


mycout<<a.height;


return mycout;

}

istream &operator>>( istream  &mycin, Human & a ){



mycin>>a.weight ;



mycin>>a.height;


return mycin;

}

int main(){


Human ob1;


cout<<"Enter your weight and height "<<endl;


cin>>ob1;


cout<<ob1;


cout<<endl;


return 0;

}

Question 3:
Let’s solve a problem where you can input and output objects. 

Create class PhoneNumber with the following operators: 

friend ostream &operator<<( ostream&, PhoneNumber & );


friend istream &operator>>( istream&, PhoneNumber & );

and the following data members:
public:


PhoneNumber ();

private: 


char areaCode[ 4 ]; // 3-digit area code and null 


char exchange[ 4 ]; // 3-digit exchange and null 


char line[ 5 ]; // 4-digit line and null 

The goal is to let the user enter his phone number and output it.
Solution:
Example 3:
#include <iostream>

#include <iomanip>

using namespace std;

class PhoneNumber {


friend ostream &operator<<( ostream&, PhoneNumber & );


friend istream &operator>>( istream&, PhoneNumber & );

public:


PhoneNumber ();

private: 


char areaCode[ 4 ]; // 3-digit area code and null 


char exchange[ 4 ]; // 3-digit exchange and null 


char line[ 5 ]; // 4-digit line and null 

};

PhoneNumber::PhoneNumber(){


for (int n=0; n<4;n++)



areaCode [ n ]=' ';


for (int n=0; n<4;n++)



exchange [ n ]=' ';


for (int n=0; n<5;n++)



line [ n ]=' ';

}

ostream &operator<<( ostream& mycout, PhoneNumber & a){


for (int n=0; n<4;n++)



mycout<<a.areaCode [ n ];


for (int n=0; n<4;n++)



mycout<<a.exchange [ n ];


for (int n=0; n<5;n++)



mycout<<a.line [ n ];


return mycout;

}

istream &operator>>( istream & mycin, PhoneNumber & a ){


for (int n=1; n<4;n++)



mycin>>a.areaCode [ n ];


for (int n=1; n<4;n++)



mycin>>a.exchange [ n ];


for (int n=1; n<5;n++)



mycin>>a.line [ n ];


return mycin;

}

int main(){


PhoneNumber ob1;


cout<<"Enter your phone number with a space between: ";


cin>>ob1;


cout<<ob1;


cout<<endl;


return 0;

}

